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INTRODUCTION.
In r 895,.V. Vaubel' obtained, by the direct brominat ion of
phenacetine, a brown oily liquid which he was unable to
crystallize and ..iich he took to be I-methoxy ,2-brom,4-acet-
amino benzene as described by 3teadel. Two years later, he
published the results of further investigation upon the same
compound, but took a different view as to the position taken
by the bromine, placing it ortho to the amino group instead
of to' the methoxyl. The pure substance was obtained as a
white solid melting at 20° . This view of the structure was
upheld by work done in connection with the patent taken out
by Rofmann and 3chdtensack
4
as well as by experiments on
certain anisole derivatives and liydrochinonmonomethyl ethers
mentioned in the same article.
The exact mechanism of the halogenation of the anilines
s
was taken up in 1899 by Chattaway, who advanced the theory
that all halogens first attacked the amino group and then,
by a re-arrangement, entered the ring, while the replaced
hydrogen migrated to the nitrogen. In this change, the
position taken by the halogen would be governed by the
orientating influence of the amino group alone, and not
affected by any other substituent. Definite evidence of
such an actual re -arrangement was first recorded by Bender,
in 1886, when he isolated NG1* COCH, and noticed a rather

violent re -arrangement to p-ClC4 H4 NftCOCH in the cold with
concentrated [iCl, and on the water bath with alcohol.
Chattaway, working in conjunction with Orton, obtained
further proof of his theory and published a series of papers
in 1900 in which he gave the results of his investigations
upon the disubstitution products and the quantitative yields
of the various monosubstitution products of the toluides. It
is interesting to note that the oase with which the re -arrange
ment of a nitrogen lialide is effected is proportional to the
ease of the direct formation of the latter product. The
action of bromine on ortho and para ace tyl-toluid ides was
found to be:
either the ortho or para position to the amino group in
each case. The treatment of the anilides with chlorine gave
about 95 percent of the p-chloro and 5 percent of the
o-chloro compound, with none of the m-chloro.
In the light of the above work by Ohattav/ay who seems
to have established his theory by extended investigation,
it seems that bromine, in acting on meta-ace tyl-anisi.: ine
(I-methcxy ,3-acetamino, benzene) , could take cither position
four, ortho to the amino group, or six, para to the amino

group. If H took the former place, the product should be
the same as that obtained from para-anisidine through the
series
:
OCtt, oCK 3
If on the other hand, it took the position para to the
amino group, the resulting product should be the same as that
obtained from ortho-anis idine through the series:
An investigation of the first series is taken up in
this paper, while the second series is being studied by Mr.
R.A.Nelson at the University of Illinois. The investigation
of the second series presents some difficulties due to the
production of two nitro compounds which must be separated
by fractional crystallization, and whose composition does
not seem to have been thoroughly established. This matter
has been investigated by the direct bromination of para-
anisidine, and by the bromination and reduction of para-
nitranisole, which should rive identiaal products. The
results of this work are reported in this paper.

experimental.
The neta-acetyl-anisid ine used in this work was prepared
according to the directions found in the thesis of Huang Chen,
University of Illinois, 1913.
Bror.io_-r.ie ta-acetyl-anisic ine .
Twelve grams of the m-acetyl-anisidine were dissolved
in 40 cc. of glacial acetic acid, cooled with ice water, and
treated with 12 grams of bromine (C.p.), dissolved in 40 cc.
of rls.cial acetic acid. ..hen the bromine had all been added,
the mixture, from which the product had begun to crystallize,
was poured into 500 cc. of water. The white, crystalline
product was dissolved in hot alcohol, treated with bone-
black, and filtered. After the addition of hot water sufficient
to produce a faint, permanent turbidity, the product separated
in the form of white needles having a melting point of 157°.
This brcmo-m-ace tyl-anisidine is insoluble in water; slightly
soluble in alcohol or ligroin; fairly soluble in cold
benzene; and readily soluble in chloroform or hot benzene.
Bromo-meta-anisidine
.
Twenty- two grams of the bromo-m--acetyl-anisidine were
dissolved in 50 cc. of hot alcohol and 25 cc. oc concen-
trated HC1 added through the condenser. The mixture was
boiled gently for an hour when the reaction was complete.
Upon cooling, the hydrochloride of the base separated.

Water was added to dissolve the hydrochloride and the solution
evaporated on the water bath to remove the alcohol and acetic
ester. After filtration, the solution was diluted and made
alkaline with NaOH when the base separated from the hot
solution as an oil which crystallized in needles upon cooling.
The yield of the crude product was 17 grams, or 90 percent
of the theoretical. Whtn recrystallized from dilute alcohol,
the base was obtained as white needles with a melting point
of 9S°.
Combustions of the base gave the following percentages
of nitrogen; 5.94 , 6.7, while the theoretical percent
is 5.73 .
A portion of the hydrochloride was titrated with standard
NaOH
.
"eight Of hydrochloride 0.2502 grams
Cc. of 0.II5K NaOH (un ; er end-point)-- 9.175
(past end-point)-- 9.275
Theoretical weight of HC1 for O,
H
9 0NC1 0.03848 grams
Found weight of HOI 0.03846 grams.
The hydrochloride decomposed at 197°.
Para-ace tyl-ani s id ine^
Fifty grams of para- anisidine and 5 grams of anhydrous
sodium acetate were dissolved in 100 cc. of glacial acetic
acid, and 50 grams of acetic anhydride slowly added. After
standing a few moments, the solution was poured into 500 cc
.
of co]o v;ater when the whit* crystalline product separated
out. This was filtered and drie on a porous plate. Melting
i
6.
point was 127-128° , and the yield was 50 grams, or 84 percent
of the theoretical.
L~ota-ni tro-para-ace tyl-anisi--. ine .
This compound was prepared by Reverdin in 1896 by direct
nitration. Fourteen grams of HNO3 (S.C-. 1.48) wore added to
30 grams of p-acetyl-anisidine dissolved in 100 cc. of cold
glacial acetic acid. To the clear, red solution were added
300 cc. of hot water. The orange colored crystals of the nitro
compound which were precipitated had a melting point of 118-
119°, after being :ried on a plate. The yield was 31 grams, or
81 percent of the theoretical. Reverdin obtained a melting
point of I 17° while Hflhle obtained only 115° in his work on
a11ro-amldo -pheno 1- 1 e trame thy lammon i urn
.
:
. :e ta -n i t ro - pa ra - an i s id in e".
Thirty-one grams of the above nitro compound were dis-
solved in 129 cc. of alcohol with slight heating, and 17.2
grams of KOH dissolved in 25.8 cc. of water added. The
yellow scJution changed to a red solution which was heated
on a water bath for 30 minutes. Upon cooling, a bright red,
granular product separated, which was filtered off and dried.
The melting point was 125-126° , and the yield was 23 grams,
or 94 percent of the theoretical.
I.'o ta -n i tro -pa ra - b romo - an i s o le .
This was prepared according to the method used by
F. Ullmanri in the case of nitro aniline.

Eighteen and three-tenths grams of the m-nitro-p-anisid ine
were dissolved in 22.5 grams of concentrated I^SO^ and the
mixture, which had become hot from the reaction, poured over
125 grams of ice. Seven and a half grams of NaNOa , dissolved
in 25 cc. of water, were then introduced into the bottom of
the solution t.i rough a pipette, used as a stirring rod. The
clear solution of the diazonium compound was poured through
a funnel into tne Ju^Bi^ solution prepared by mixing I4.5grams
CuSO ,100 grams Hz 0, 37.5 grams NaBr, and 3.5 grams of copper
bronze, and heating to 40° until the solution had become color
less. As attempts to distill with steam gave but poor result
the solution was extracted with ether and. dried over fused
calcium chloride. Upon evaporation of the ether, a light
yellow mobile liquid was obtained which turned brown on
standing. This was frozen in a mixture of HC1 and ice, and
pressed out on a plate giving a faintly yellow solid melting
at 31-52.° .
Better results were obtained by dissolving the base in
HBr instead of in li^SQ^ , using the same procedure and
equivalent amounts of the substances. A reddish-brown,
mobile liquid resulted which was at. once reduced.
: e ta-amino-para-bromt>anisole .
The nitro-brome-anisole prepared above was reduced by
heating on the water bath for several hours a mixture of 4.5
grams of the anisole, 13.5 grams of 3nCl2 , and 50 cc. of HC1.
The red liquid slowly disappeared, and upon cooling, grey
crystals of the double salt of tin separated. These wore

filtered of f , dissolved in 200 cc. of water with a little IIC1,
and the tin precipitated with II a S. The tin sulphides were
filtered off, the solution evaporated to dryness, the residue
dissolved in water, t.ie solution made alkaline with KOH and
extracted with ether. The latter was evaporated off, leaving
the base as a brown, oily liquid.
Mota-ace taming -para-b romo -anisole.
The above base was dissolved in acetic acid and treated
with acetic anhydride, and poured into water. As the acetyl
compound did not separate, the solution was evaporated to 15-
20 cc. and neutralized with Na£03 when a brown oil, lighter
than water, separated which solidified after standing some
time. This was recrystallized from a very little dilute
alcohol, the liquid which separated at first solidifying
upon standing over night. The solid was dried on a porous
plate and a melting point of 72-73° obtained.
As there does not seem to be any doubt as to the positions
taken by the substituente in the above series, and as the
compound does not agree in melting point with that obtained
by the direct bromination of the p-anisidine, it is probable
that the bromine enters in the position ortho to the methoxy
group and para to the amino group.
Mr. Nelson nitrated o-anisidine and substituted bromine
for the amino group by the diazonium reaction. By subse-
quent reduction, he obtained a base which melted at 98° and
agreed very well with that obtained by the direct bromin-
ation of the m-ace tyl-anisidine , but the acetyl derivative

of his substance nad a melting point of instead of 157°
as would be expected from the preceding results. Since the
only questionable part of his work was in the position taken
by the nitro yroup, this matter was investigated through
attempts to compare the substance obtained through the bromin-
ation of p-anisidine with the compound obtained by the bromin-
ation and subsequent reduction of p-nitranisole
.
14-
Broiao-acetyl-para- anisidirie
.
Ten grams of bromine were dissolved in 35 cc. of glacial
acetic acid and added to 10 grams of acet-p-anis idine dis-
solved in 35 cc. of glacial acetic acid, the mixture being
kept cool with ice water. The reddish solution was poured
into 500 cc. of water, when a. slightly colored solid separated
which was filtered and recrystallized from dilute alcohol.
The white crystalline product was dried on a plate and, after
a second crystallization, gave a melting point of 113-114° .
,
Bromo-para-anisidine 1
_
The aceiyl group of the above compound was eliminated
in the same manner as that of the bromc -m-acetyl-anisidine
,
page 4. The brown, crystalline product was recrystallized
from dilute alcohol, and gave a melting point of 62-63° .
rth o -b romo - pa ra - 1 : i tran i s o Ie
.
This compound was prepared by the method used by wheeler
and Mac Farlard in broininating nitrobenzene. Thirty-seven
and three-tenths grams of p-nitranisole with 3grams of iron

10.
were heated to 120° under a reflux condenser and GO crams
of
bromine slowly added during three quarters of an hour. After
an additional three quarters of an hour's heating,
water was
added to the dark brown mass and 15 grams of NaHSQg to remove
the excess of bromine and ferric bromide. Steam
was tried as
a means of getting the pure product, but no results
were
obtained, so the mass was pressed out on a porous plate
riving a brownish-grey substance. The yield was about eighty
percent of the theoretical. After several re crystallizations
from hot alcohol without water, and treatment with bone-
black, a melting point of 140-141° was obtained. The substance
is slightly soluble in water, and easily soluble in
alcohol
or benzene. It was analysed by a modified Volhard method'
giving 33.0 and 31. I percents of bromine, the theoretical
being 32.78 percent of bromine.
A peculiarity of this substance is that, although it
is
a white solid, its solutions in ligroin, benzene, alcohol,
or
water are yellow and stain the skin yellow. Hantzsch has
explained this color effect as due to a wandering of the
methyl group in accordance with the following scheme:
SK -°
Solution.
o
It is very likely that the equilibrium in such a system
would be shifted in favor of the colored compound by the
Lresence of a bromine atom in a position ortho to the methoxyl.
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